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Familial hyperbetalipoproteinaemia is a rela-
tively common disorder, inherited as a Mende-
lian dominant, in which the plasma /Mipopro-
tein is greatly increased. Cholesterol, an im-
portant integral part of the lipoprotein mole-
cule, is correspondingly raised, hence the old
name *familial hypercholesterolaemia\ There is
little elevation in triglycerides and the plasma is
not milky. Atheroma, fatal even in childhood
in rare homozygous individuals, and in many
cases xanthomas affecting skin and tendon
sheaths, increase with time and parallel in sever-
ity the plasma lipoprotein abnormality,

Many kinds of cells, including fibroblasts
and aortic smooth muscle cells (but not liver or
intestinal epithelium), have surface receptors
for the apoprotein of /Mipoproteins. High lipo-
protein concentrations in plasma and inter-
stitial fluid saturate these receptors and this
leads to diminished production of the rate-limit-
ing enzyme for cholesterol synthesis in these
cells (i.e. there is a negative feed-back control).
In individuals homozygous for hyperbetalipo-
proteinaemia, the receptors are absent and chol-
esterol synthesis is greatly increased. Hetero-
zygotes have half the normal number of receptor
sites and this is compensated by raised levels of
/Mipoproteins,

These and other inherited lipoprotein dis-
orders illustrate the varied metabolic abnor-
malities underlying excessive storage of choles-
terol esters in foam cells in different parts of
the body. Hyperlipoproteinaemia also develops
secondary to other diseases; for example, tran-

sitory hyperchylomicronaemia is encountered
sometimes when severe diabetes mellitus is in-
adequately controlled and secondary hyper-
betalipoproteinaemia, reversible by thyroxine
therapy, is seen in hypothyroidism. These and
other disorders (e.g. obstructive jaundice, pan-
creatitis, alcoholism and nephrotic syndrome)
may be associated with various forms of hypcr-
lipoproteinaemia.

Other lipid depositions

Submucosal aggregates of foam cells are often
found in the gallbladder giving it a 'strawberry'
appearance (Fig. 20.64, p, 710); presumably
this results from intracellular storage of part of
the cholesterol that is normally reabsorbcd
from the bile.

The important subject of atheroma will be
considered later (p. 362). Suffice it to say here
that pressure filtration of lipoprotein from the
plasma into the intimal layer of the arteries
leads to a difficult problem in disposing of the
associated cholesterol by the local population
of modified smooth muscle cells. At first the
filtered lipid is found within these cells but
these are quickly overwhelmed and most of the
accumulated lipid eventually lies in an extra-
cellular position. As already indicated, atheroma
is particularly prone to develop in individuals
with certain of the inherited lipoprotein abnor-
malities; it seems to result also from modern
western dietary habits which lead to alterations
in serum lipoproteins and lipids.

Abnormal storage of glycogen

The normal human body contains approxi-
mately 500 grams of glycogen, present mainly
in muscle and liver cells, but also found in
small amounts in the other tissues. Glycogen is
a water-soluble branched polymer, composed
exclusively of glucose units, and is broken
down by enzymes (gjycogenolysis) to provide
needed to jneet increased energy re-
s, e.g. during muscular exercise. The
is effected mainly by phos-
enzymes wfajefe Ubpratp gluwSe 1-
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intrinsic metabolic needs of the cell. For the
maintenance of blood glucose levels during fast-
ing and exercise, glucose 6-phosphate must be
converted to glucose before release from the
cell, and this happens almost exclusively in
the liver, but also in the kidney, both of
which contain the necessary enzyme, glucose
6-phosphatase,

Largely as a result of the brilliant biochem-
ical studies of G. E. Con, a number of distinct
inherited glycogen storage diseases have been
recognised, each associated with a different
single e&zyme deficiency. In several forms of